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Video processing apparatus and method for allowing rating level control of the viewing of

several programs displayed simultaneously

(57) A television set having the option of displaying
main and one or more auxiliary pictures, ratings control
capability which includes means for an authorized per-
son to limit the display of programs having ratings
beyond a selected level, closed captioning capability
which includes means for a viewer to choose to display
closed captioning along with a picture, and a single
stripper for slicing data from the vertical blanking infor-
mation (VBI) portion of one or more broadcasts wherein
the single stripper processes ratings control information
for both main picture and auxiliary picture when the rat-
ings control option has been invoked by cycling
between main and auxiliary; and the auxiliary picture
capability is disabled when the closed captioning option
has been invoked.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to video signal
processing systems that have optional "V-Chip" ratings
control (RC), optional auxiliary information display such
as closed captioning (CC) display, and the option of
simultaneously displaying a main picture (or image) and
one or more auxiliary pictures (or images).

BACKGROUND

[0002] Video signal processing apparatus which
process and produce a signal suitable for coupling to a
display device for producing a display having, at the
option of the viewer, main and auxiliary images, i.e.,
multi-image display, are well known. As used herein, the
term "video signal processing apparatus" or "video sig-
nal processing system" is intended to encompass vari-
ous types of video signal processing devices including,
but not limited to, television signal processing devices
that may or may not include a display device. Examples
of such devices include television sets, television receiv-
ers, direct broadcast satellite (DBS) signal receivers,
and video cassette recorders (VCR). A displayed image
produced in response to activating a multi-image option
includes the auxiliary image either within, outside or
beside the main image. For example, certain television
receivers include a picture-in-picture ("pix-in-pix" or
"PiP") feature that, when activated, produces an image
signal representing both a main image region and a
smaller auxiliary image region within the main image
region.

[0003] With regard to closed captioning and ratings
control, all television receivers larger than 13" in size,
which includes virtually all multi-image display-capable
receivers sold in the U.S., are required to include both
CC decoding capability and V-Chip RC capability. As
described in more detail below, CC and RC capability
are provided by decoding auxiliary information included
in a television signal. For example, auxiliary information
may be included in the vertical blanking interval (VBI) of
an analog television signal such as an NTSC signal. In
a digital television signal, such as an HDTV signal which
includes packets of digital data, auxiliary information
may be included in certain packets of digital data, e.g.,
packets having a particular packet identifier. The auxil-
iary information included in a television signal com-
prises various types of data including CC data and
Extended Data Services (XDS) data. XDS data pro-
vides various types of information such as program rat-
ing information. The ratings information included in XDS
data can be decoded and used to provide V-Chip RC
capability. Both CC and XDS data are described in
detail in standard EIA-608 from the Electronics Indus-
tries Association.

[0004] Other systems for providing auxiliary infor-
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mation, such as captioning and rating information, are
known. For example, teletext systems in use in Europe
provide such information.

[0005] In the U.S. V-Chip rating control system, V-
Chip ratings control (RC) can be activated or deacti-
vated by a viewer who has the proper authorization
(hereinafter referred to as "parent"). When activated by
the parent, the processor within the receiver utilizes a
"stripper" which functions to slice, or extract, auxiliary
information, and process ratings information contained
in the television signal. When the ratings information
exceeds the value elected by the authorized viewer, the
processor is designed to blank the screen and mute the
audio portion of the broadcast. For television receivers
which also have multi-image display capability, the
receiver must provide RC if both main and auxiliary pic-
tures are displayed and the parent has activated RC. A
television receiver that provides RC permits a user to
prevent certain programs and/or scenes from being
viewed and heard based on the content of the pro-
gram/scenes. For example, a user might specify that
programs and/or scenes including violent subject matter
should be excluded. Alternatively, a user can specify a
rating limit, such as PG-13, and programs and scenes
exceeding that limit (e.g., R and X rated programs)
could not be viewed or heard. By decoding program
content information included in data such as XDS data,
a television receiver containing the stripper can slice
information from the VBI to determine the content and
rating of television programs and scenes and can com-
pare the content and rating to the limits set by a user.
For those programs and scenes that exceed the speci-
fied limits, the video display is modified, e.g., blanked,
and the audio is muted. In addition, the receiver may
display a message indicating the reason for the inter-
rupted reception and the expected duration of the inter-
ruption (e.g., SCENE EXCEEDS CONTENT LIMIT).
The parent may also deactivate the V-chip ratings con-
trol by choosing to permit any level of broadcast to be
displayed; in such case no stripping by a data slicer
takes place.

[0006] CC data are also included in the VBI of
standard television broadcasts, and are necessary for
use by hearing impaired persons. For most viewers, CC
is not needed and so television receivers provide means
to toggle the CC display function on or off. A NTSC
(National Television Standards Committee) television
signal will include two bytes of closed captioning data
during the latter half of each occurrence of line 21 of
field 1. CC data may be decoded and displayed to pro-
vide a visible text representation of a television pro-
gram's audio content. Additional CC data and other
types of auxiliary information, such as extended data
services information (XDS), may be included in other
line intervals such as line 21 of field 2.

[0007] In the case when the CC display option has
been enabled and the parent has elected to activate the
RC option, a single data slicer may be used for both
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functions by designing it to rapidly cycle back and forth
between stripping CC and RC data; in such case it is
usually necessary to design the cycles to be every two
seconds, approximately, with appropriate timeouts if no
data is received, in order to have effective CC process-
ing and RC. In such situations, a problem has arisen for
situations where the viewer also wishes to display both
main and auxiliary images such as when a PiP or PoP
feature is activated.

[0008] Prior to this invention, the conventional view
has been that a second data slicer, which is a relatively
expensive hardware item, would be needed to effec-
tively handle both RC and CC functions for multiple
broadcasts when V-Chip was legally mandated since
CC data is received continuously and a single slicer
could not be switched away to receive RC data, or else
characters would be dropped from the CC.

SUMMARY OF THE INVENTION

[0009] In one aspect the invention comprises a
method for operating a video signal processing system
for producing an output signal suitable for coupling to a
display device for producing a displayed image, and
having the option of producing the output signal to rep-
resent a main picture and one or more auxiliary pictures
(AP), ratings control (RC) capability which includes
means for an authorized person to limit the display of
programs having ratings beyond a selected level, and
auxiliary information (Al) processing capability which
includes means for a viewer to choose to display auxil-
iary information comprising closed captioning along
with a picture, and a single stripper for extracting auxil-
iary data from a portion of one or more video signals
comprising using the single stripper to process RC infor-
mation for both the main picture and the auxiliary picture
when the RC option has been invoked by cycling
between main and auxiliary; and disabling the AP capa-
bility when the auxiliary information display option has
been enabled.

[0010] In another aspect the invention comprises a
video signal processing system for producing an output
signal suitable for coupling to a display device for pro-
ducing a displayed image having capability of receiving
main and auxiliary video signals and, at the option of the
viewer, displaying the signals simultaneously; a decoder
for extracting and decoding coded ratings control data
and closed captioning data multiplexed into the video
signals; and one or more processors for: activating or
deactivating closed captioning processing at the option
of the viewer; activating and setting a level of ratings
control processing at the option of an authorized per-
son; rapidly cycling the decoder between extracting rat-
ings control data and closed captioning data, when both
are activated, for a single video signal; or to rapidly
cycle the decoder between extracting ratings control for
main and auxiliary video signals when simultaneous
display is activated; and to automatically disable simul-
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taneous displaying and thereupon display only main
video signal when closed captioning is activated.

[0011] In another aspect, the invention comprises
apparatus for processing and displaying a main televi-
sion signal and optionally displaying a second television
signal comprising a display device; a control device for
optionally processing ratings control information con-
tained in each displayed video signal and for optionally
processing auxiliary information comprising captioning
within a displayed television signal; a single device to
strip ratings control information when ratings control
option is invoked and to strip auxiliary information when
auxiliary information is invoked; a processor to rapidly
cycle the single device between stripping ratings control
information between each of the main and auxiliary sig-
nals when ratings control option is invoked, and to disa-
ble the auxiliary signal option when auxiliary information
display option is invoked.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIGURE 1 shows, in block diagram form, an exem-
plary video signal processing system;

FIGURE 2 shows in block diagram form, an embod-
iment of a portion of the system shown in Figure 1
incorporating principles of the invention;

DETAILED DESCRIPTION

[0013] The invention will be illustrated with respect
to a preferred embodiment of the invention, but the
invention should not be construed as limited in any way
thereto. For example, a television receiver will be illus-
trated, but the invention is also applicable to other types
of video processing systems with display devices such
as television sets, DBS signal receivers, and VCRs.
Closed captioning will be illustrated, but the invention
also applies to other XDS data. PiP is illustrated, but the
invention also applies to PoP, and picture beside picture.

1. Receiver having AP

[0014] A television receiver having a display 108
which is driven by a signal received from multiplexer 107
is illustrated in Fig. 1. The multiplexer receives a main
picture signal 105 from a tuner, which in turn receives
the signal from a source such as an antenna or cable
system, and an auxiliary picture signal 106 either from a
second tuner, a VCR tuner, or another source. The mul-
tiplexer is controlled by TV low level microprocessor 110
which includes on screed display (OSD) processor 117
and a splitting processor 115. The tuners 105 and mul-
tiplexer operate in a conventional manner for tuning and
demodulating a particular television signal.
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2. Microprocessors for PiP, CC, and RC

[0015] The system shown in Figure 1 also includes
a main, TV low level, microprocessor (uP) 110 for con-
trolling components of the television receiver such as
tuner 105, picture-in-picture (PiP) processing unit (not
shown), OSD processor 117, and splitting processor
115 module. As used herein, the term "microprocessor"
represents various devices including, but not limited to,
microprocessors, microcomputers, microcontrollers and
controllers. Microprocessor 110 controls the system by
sending and receiving both commands and data via a
communications link such as a serial data bus, e.g., the
I2C BUS which utilizes the well-known I2C serial data
bus protocol. More specifically, high level processing
unit (microprocessor) 112 executes control programs
contained within memory in response to commands
provided by a user, e.g., via IR remote control 125 and
IR receiver located on the television set. Splitting proc-
essor 115 functions under the control of high level
microprocessor 112 to strip information from the main
and any auxiliary picture signals and use the stripped
information to provide closed captioning and any other
auxiliary data to the display, and to exert ratings control
for each of the main and any auxiliary pictures.

3. Activation of CC, RC, and/or AP via Remote Control

[0016] The high level processor 112 receives IR or
any other form of signal from the remote controller and
processes the received information as shown in FIG. 2.
For example, selection of the closed captioning (CC)
option on remote control 125 or in response to on
screen prompts using the remote controller, causes the
processor 112 to toggle the CC function and, in accord-
ance with this invention, to deactivate the PiP function.
Activation or deactivation of V-chip data processing, i.e.,
ratings control (RC) from remote control 125 may
require entry of a code, hopefully known only to an
authorized person such an adult. When RC is enabled,
e.g., by the authorized user selecting a particular rating
limit via remote control 125, microprocessor 112 config-
ures splitting processor 115 for extracting RC data for
each of main and any auxiliary pictures and audio por-
tions. If PiP is selected and CC is deselected, then the
splitting processor 115 is cycled every 2 seconds
between main and auxiliary pictures. Other frequencies
of cycling, of course, could be used, but in any case, a
timeout period would be designed into the microproces-
sor logic so that if no ratings information is received for
main or auxiliary picture sources, then the splitter cycles
back. Microprocessor 112 continually monitors the
received main and PiP signals and V-chip data to deter-
mine the content (e.g., rating, program title, program
category, etc.) of television programming included in the
television signal. As a specific example, microprocessor
112 monitors the received V-chip data and compares
received programming information to a user-selected
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rating limit. If the rating of a particular program or scene
is unacceptable, microprocessor 112 sends a control
signal via I2C BUS to the PIP unit which modifies the
displayed image to indicate on the display that the pro-
gram is blocked.

4. When activated, RC function applies to both Main
and PiP

[0017] V-chip related modification of the image may
include blanking the image until the received rating data
indicates that the received program (or scene) has an
acceptable rating. In addition to blanking the image,
microprocessor 112 may cause OSD processor 117 to
generate signals OSD_RGB representing a text mes-
sage that will be displayed on the blanked screen indi-
cating, for example, the reason for and expected
duration of the image modification. Blanking the image
as referred to herein in regard to V-chip related modifi-
cation of the image may involve replacing the normal
video program display with a screen of a particular
color, such as a blue screen, with or without a displayed
message, or displaying a predetermined fixed image
such as a particular scene or icon, or displaying a pre-
determined sequence of images stored in memory. As
an alternative to blanking the image, microprocessor
112 could cause tuner 105 to select a different channel,
for example, if the V-chip violation is expected to be of
long duration (program related rather than scene
related). Any or all of the described options could be
user selected via on-screen set-up menus.

5. Splitting processor strips RC and CC data from VBI

[0018] Microprocessor 112 controls functions
included within pP 110 via a bus. In particular, micro-
processor 112 controls primary splitting processor 115
and on-screen display (OSD) processor 117. Splitting
processor 115 extracts auxiliary data such as CC data,
and XDS data, which includes V-chip RC data, from a
television signal. OSD processor 117 operates in a con-
ventional manner to produce R, G, and B video signals
OSD_RGB that, when coupled to display device 108,
will produce a displayed image representing on-screen
display information such as graphics and/or text. OSD
processor 117 also produces control signal OSD_FSW
which is intended to control a fast switch for inserting
signals OSD_RGB into the system's video output signal
at times when an on-screen display is to be displayed.
For example, when a user enables closed captioning,
e.g., by activating a particular switch on remote control
125 or responding to on screen prompts 201, micro-
processor 112 enables processors 115 and 117 so that
processor 115 extracts the CC data from line 21 inter-
vals of video signal PIPV. Processor 117 produces sig-
nals OSD_RGB representing the CC data. Processor
117 also produces signal OSD_FSW indicating when
the caption is to be displayed.
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6. High Level Processor 112 disables PiP when CC
option is activated

[0019] Processor 110 also includes a fast switch for
coupling signals produced by OSD processor 117 to the
output video signal path at times when graphics and/or
text is to be included in the displayed image. The fast
switch is controlled by control signal OSD_FSW which
is generated by OSD processor 117 in main microproc-
essor 110 at times when text and/or graphics are to be
displayed.

[0020] When PIP processing is activated, the proc-
essors implement the PIP function in a conventional
manner.

[0021] An exemplary embodiment of microproces-
sor 112 is a model ARM 7 with customized logic as
described herein. An exemplary low level microproces-
sor 110 is a model M37270. An exemplary processor for
providing the described PiP functionality of unit 107 of
Fig. 1 is the M65616 picture-in-picture processor pro-
duced by Mitsubishi. An exemplary video signal proces-
sor (VSP) for providing video signal processing
functions included in unit 108 of Fig. 1 is the LA7612
video signal processor produced by Sanyo.

[0022] When blanking of the main picture is
required, for example, when main-picture rating infor-
mation (V-chip data) processed by main uP 110 in Fig-
ure 1 indicates that the current video program
represented by the main picture component of signal
PIPV in Figure 1 exceeds the current rating limit, If so,
main uP 110 sends a signal MAIN_BLANKING to unit
108 in Figure 1 via the 12C bus and a blanking control
unit included in unit 108 responds by modifying the main
picture Y and C signals such that the main picture
region of the displayed image is modified. Possible
forms of modification include blanking or displaying a
predetermined image such as an icon that would indi-
cate to a user the reason for the blanking.

[0023] While this invention has been described and
exemplified in detail, various modifications and alterna-
tives should become apparent to those skilled in this art
without departing from the spirit and scope of the inven-
tion.

Claims

1. A method of operating a video signal processing
system for producing an output signal suitable for
coupling to a display device for producing a dis-
played image, and having the option of producing
the output signal to represent a main picture and
one or more auxiliary pictures (AP), ratings control
(RC) capability which includes means for an author-
ized person to limit the display of programs having
ratings beyond a selected level, and auxiliary infor-
mation (Al) processing capability which includes
means for a viewer to choose to display auxiliary
information along with a picture, and a single strip-
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per for extracting auxiliary data from a portion of
one or more video signals comprising:

using said single stripper to process RC infor-
mation for both the main picture and the auxil-
iary picture when the RC option has been
invoked by cycling between main and auxiliary;
and

disabling the AP capability when the auxiliary
information display option has been enabled. -

Method of claim 1 wherein said single stripper is
used to slice RC and Al data from the vertical blank-
ing interval of a television broadcast.

Method of claim 1 wherein AP capability is restored
when the Al option is deselected.

An apparatus comprising a video signal processing
system for producing an output signal suitable for
coupling to a display device for producing a dis-
played image having auxiliary picture (AP), ratings
control (RC), and auxiliary information display (Al)
capabilities, a single stripper adapted to process
RC information for both main picture and auxiliary
picture when RC is invoked, and means to disable
auxiliary picture capability when an Al option has
been invoked.

Apparatus of claim 4 wherein said stripper is
adapted to cycle between slicing RC and Al data
from the vertical blanking interval (VBI) of a single
television broadcast signal, or to cycle between RC
data for main and RC data for AP when Al option
has not been enabled by a viewer.

Apparatus of claim 4 wherein said auxiliary infor-
mation comprises closed captioning and extended
data services (XDS) information and said stripper is
a caption decoder which is capable of decoding and
utilizing XDS data.

Apparatus of claim 6 wherein said caption decoder
provides V-chip capability so as to permit a user
from preventing programs and/or scenes which
exceed a selected rating limit from being viewed or
heard.

Apparatus of claim 7 wherein said processor
receives RC data from said caption decoder and
compares it to the ratings limit selected by a user for
each of the main picture and, if selected, the AP.
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